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Computational  Chemistry  and 
Materials  Science  for  Rocket 


High  Performance  Computing  i 
Vital  to  Materials  Developmen 
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I  Eliminate  unlikely  pathways  for  making  a  new 
material 
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Theory  &  modeling 


Evaluation  of  N8for  stability 


J>8  does  not 
meet  stability 
requirements 


HPC  aids  in  identifying  future 
propellants 
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GAMESS  calculation  on  would  require  4  YEARS,  on 
a  workstation:  8  hours!!  workstation) - 


Future  Solid  Propellants 

6.25%  boron  atoms  in  solid  />ara-hydrogen 
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Boron  (reacting) 

After  reaction:  Only  local  recombination  of  impurities! 


CMD:  Quantum  Particles  and 
Classical  Dynamics 
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CMD  on  HPC  Architectures 
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How  does  CMD  perform  on 
HPC  machines? 
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Parallel  coding  is  not  a  “one-size  fits  all”  procedure 


HPC  in  Materials  Design 
and  Synthesis  _ 
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In  a  basic  solution,  the 
condensation  pathway  i 
more  favorable! 


Condensation  of  POSS 
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Computational  Chemistry  and 
Materials  Science  -  Future 
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around  time  for  results 

I  Software  development  that  incorporates 
quantum  mechanics  in  an  ingenious  manner 


HPC  -  What  has  it  done  for 


HPC  has  identified  likely  routes  to  achieve 
the  creation  of  new  rocket  materials 


